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easlein Bids gradually declioB wilb lbe brai.chea „f Uie Paiiiiatc. to wliicli iUtj 
gi«e lice, while lbe oarlliwealeru aide niiika down abriipll}. It ni _ 
an extensive valley were il not aubdivided iiilu a nuiuiier, between which f ull 
tiae to B lieight lli*t would be ounBidered la/ly but for ihe pntmei of (heavfl 
tnajealic botdets. Tlieae give ciao lo many eireama, eunie of which unite lo 
furmtlieWaikilli olbera the Pequeit and Fiulmiikill. flowing to lbe Delaware. 
These ample aouii-ea of Fupply inviled the pioject of the SaaBei and Orange 
canal, a Tew yearB ago; nor would It have been auaoon relinquitbed afier the 
■upporl jl received in Iho approbaliun of ihe laic tiuv. ChnlDn, and from publio 
opiniim, h«d nola (lersuuEioji iuj>er*ened rroniKuropeanoperience.ibai in i " 
clininle. wheie vxnicr ib a Bouaun of active buaitiens a rail ruad niiglit 
prelerablu wJiei) iei|Uired locomliine rapid travel willi commercial oonveyani^ 

"''■* " "" — ' '""" ■'" canal lo be begun having expired, the B ' 



now opHii. 

In describing the Northern roula iBhallavnlt in part of* aurrey made (, 
Stain road a few yema »fo by John MutTiiil. £»(., under an order of Ihp Lrgi 
lura, The uligibiliiy of ibutiuule northward Iroin Orange foi a rniJ rci,d, i 
Dol on Una ocuaeiua be examined further than lo akrtcli ita coui^e, ai 
comparative advanlagoa will ba aacorlained in the Rttannaiuanct now makiogj 
by Enginiera of lbe United Slates boa Ihe Hudion to the Miaaiuippi; tf' 
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resalt of which may greatly recommend the first sectious of a great work, inte- 
resting to New-Jersey and New-Tork. 

It would seem to be the best policy of the General Government rather to aid 
than to undertake public works, even those having a /National effecU or advan- 
tage. Perhaps it is justly supposed that the same calculations that would justify 
Congress in making appropriations for such purposes, in promoting commercial 
intercourse among the states, will induce capitalists to embark funds whenever 
there is certainty of co-operation to complete the work promptly; if unex- 
pectedly found to require greater means than theirs embarked. 

If I am not mistaken, it was with a view to this kind of aid that the corps of 
Tojiographical Eniiineers was by law authorized to be formed from among 
the liberally educated officers of the army, that on these occasions their reports 
might be referred to for local with scientific intelligence, whenever reqnired 
by CongroHs, on the subject of any such application. The usefulness of this 
Corps has already been acknowledged on various occasions in difierent parts 
of the Union :— and prospectively it seems likely to become nioie so, since a tur' 
plus Revenue is incident to peace and National Prosperity ; and to the 
American system, not only of political, but practical commercial independence. 
The world divided as it is into nations, thoy must act as such. The welfare 
of our own must of course be a paramount consideration with Government; 
and for the same reason that a free people must be protected against ybreign 
arnis^ they must be so against the servile or cheap labor of all foreign people. 

The canals of France, for example, made principally by Government to 
equalize prosperity, enabled her to circulate products without too much diminu> 
tion of value by expense. Thus the cheapness of her Seuthern Wines in her 
Northern cities, in consequence of canals, has greatly increased demand, and 
encouraged the culture of the Vine. But excess of production in one kind of 
erop may reduce its price below what it can be afforded for. Thus Indigo was 
once the principal crop of our southern states. India interfered, and Cotton 
succeeded. Extraordinary demand, from improvement in -machinery, spread 
this in turn over the new fields of the southwestern states, till the value has 
almost ceased to be a remuneration. The only remedy is to moderate the pro- 
duct by other crops ; as the cane, the vine, the mulberry, and again indigo, 
for which domestic manufactures have renewed the want, But success in all this 
agricultural industry, af\er all, depends on cheap conveyance to market. Tlte 
routes over savannas, rivers and mountains of ah extensive country, can alone 
be properly achieved by the financial power of the nation, in aid of public spirit. 

The difficulty of wielding this great financial power systematically vanishes if 
we apply the same care to public property that is given to private : — that is, 
to invest money so as to afford interest, and yet so as to be convertible again to 
money on the occurrence of an emtrgency. Thus the great exigency of war 
might bo provided for without creating a Xew Kalional Dtbi, 

When war breaks out (und we well know this may happen from unexpected 
aggressionu) the impost diminishes, and danger throws back from the ocean a 
large capital that would else have flowed away in the innumerable channels of 
commerce. These funds must seek secure objects of investment at the moment 
the government has occasion to sell out its shares in public works. Thuj^ 
Internal J mprovemtrUs may 6^ 3. JSTalional Treasury: not latent, inactive, and 
unproductive, but in precisely that form most beneticial to the whole people; 
and as efficient without being as dangerous to ourselves as so much money. 
Would not the existence of this great financial resource, at command vrilkout 
taxation, ready, if necessary, to sustain the arms of the nation, render its power 
more respectable in the eyes of other nations, and tend to preserve peace f 

The system of care which applies to the public lands and other property, 
would be applicable to this, especially if a home department were separately 
instituted. 

These general remarks on the application of surplus revenue, in which every 
state has some interest, have relation to the subject of this report, because it 
treats of the first grand sections of a route of national utility, reaching through 
the territory of several states, where private wealth is not pretended to be, 
however ample for private enterprise, equal to works of such magnitude as the 
interest of the people, and even of national property, requires. Certain it is 
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than a awamp, or both ; giving rise to a brook which flows precipitately by a 
ravine near Is. Munson's dwelling unto the WalkiU^netiY the Franklin Iron JVorks, 
three miles south of Hamburg Post Office. This ravine measures 7900 feet in 
length, with a fall of382 feel, perpendii iilaf measurement. 

This descent might be etfected by a Plane and stationary Engine, and per- 
haps with water power; in this cane the line would crosn the valley of this 
branch of the Walkill, and leave it by the opening near Dr. Fowler's dwelling, 
and thence take a direct course towards Newton village along VVhiie Ponds 
over quite a level tract. But it being pursuant to your orders, desirable to 6nd 
a rniite suitable for Locomotives, the line would rather descend the mountain 
obliquely, through cultivated lands, in the direction of Spaita village, distant 
about six miles from the summit glade, and would turn across the head of the 
▼alley, about one mile from it; having descended 5200 feet, or 40 feet in a 
mile, or 1 in 132. 

fVoodruff^s Gap opens a passage through the next ridge. His Mill Pond oo- 
capies a part of it, and is the Eastern source of the Paulinskill. 

The Paulinskill takes a serpentine and circuitous course around by Augusta 
to the Delaware, which it enters near the Water Gap; and our line might fol- 
low it down, gradually descending 10 or 12 feet in a mile. But it appeared to 
me desirable to keep as far as practicable on the southeast e\de of the ridge 
^ich rises along this stream, on account of a more extensive accommodation 
of Warren. My line, therefore, descends the PauliriHkili about lour niiles, and 
then takes a direct course to the plain between Newton and Potter's Mill. 

J^etclon is thus brought nearer the route than this village could otherwise be. 
The line now keeps up along Poiter*« Mill stream to a very large UpriTig^ the 
source of the Pequest, which reaches the Delaware at Helvidere. 

Markiborough village being on the <»lher side of the rid;>>e near whore the val- 
ley of the Paulinskill inclines (if traced up) too niii< h to tJie north, J was de- 
sirous of finding the lowest ground to crob» in this direction; and alter an ex- 
amin^on of several places, the summit near Mr. J^uniri^s was foi:iid the lowest. 
Beginning therefore near the Great Sprinsr before nieniioiied, the ruse iiiuy be 
gradual for 3 miles at 1 in 1 15 feet. It then comes to the northwest, and de- 
scends the left side of the valley of Lntiin^s brook about a mile at halt' a degree^ 
then curves to the southwest on the dividing ndge betwetn this and Simond's 
valley, across who^e farm it. descends at the same angle, and pahtiing through 
a narrow ridge, (that must be reduced about 30 feet,) gains the valley occupied 
by Col. Mott's farm, and at the same inclination, arrives at Maikisboroiigh vil- 
lage; descending in 2 miles about 182 feet, or 1 in 54. I'ho continuation of 
this line at the same angle, two miles further down the valley, brings us to 
Lawrtnceville ; whence to the Wultr Gap the line being led along the north 
side of the valley is 10 miles, about level, making 67 miles from Puterson.j 



The ^ndover and Morrisiovm route would (traced back), leave the Paulin- 
skill at Lawrenceville. lis first step would be by Inclined Plane three fourths 
of a mile, at 2^ degrees. Thence to the suinntii, riMiij^ 77 feel in 2i miles, or 
1 in 154 feet. It then descends very gradually, al I in i 14 feet, to the Pequest 
Spring, leaving Johnsonburg a lillie to the south. The ground from hence 
to Andover is capable of a level route to near Panlher Pond and Great F'ur- 
nace Meadow, on the noith side of which a small rise would require lo be cut 
through, and on the south a rocky ridge ravine widened. Tlxui Lubbei's Run 
▼alley embanked to the foot of the B>rain Kidge, a pad of JSuliooley's Moun- 
tain. Here there must be an Imlined Plane wiili power to ascend il. 

The summil would cross the Fecdei of Morns Canul from Luke Hepatcong; 
and the descent on the soullieusl sloe lo Draktsrnlt icqmre two Inclmeu PJuiies. 

From DraktsviUt the eusic^l Idie is somewlial ciicmlous. Cro>suig ISuc- 
Casunny Plane, it turns the soulli end ol'Trowbiidne Mounlu in, crosses Morns- 
town plain, descends Whipjianny valh'), passes over Fuiitieid plain, to the 
right bank of Passaic, winch it follows; being 30 miles fioiii Drukesville lo 
Peterson, descending at about the average of i in 317 leet. The whole dis- 
tance to Paterson computed to be 66 miles, to Uoboken bl miles. 
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only IIJO feet m IT milw; 1<> the Stale line 15 miles. 

I mty livre Bnlicipale Llie qusxiioii, whether a iiinre eislcrn and more 
lomlian mighL nut lie made' 1 whb iticlinpd tn Ihtl npinton. (ill ihe g 

ortlta linarunfor « Canal a j'fal or Iwd ago. Tlicrn can be no more t 
line o/ajiiiriHuli la llie PuHauic Irain Ihe norlh thai would nnl bolh (lcelin< 
riBSi udIuiw a verj' oircuiloua one were Uken ara>ind tha groal bond en 
Saddle Rtrer, whiirli cnm» in (bare. The ndvantnge of the Quarry Hill loca^ 
tion will be mntiifml, on preBcnll* applying the calculations of nteani power. 

In tracing the Rnmnpa route, 1 hare, in narJ, adopted Ihe eurvej for iba I 
State loid, by Mr. MulTalL I 

On running a line ul level leTeral miles, I found the Ramipo feil about IS | 
ftal in a mile. Bui lo leive the valley near Monroe Work*, it will hsTo In T 
rise nlher more. I 

At 1 1 milea from tbe Slate line (he ronte leaves to the right Smilh'f Clove, A I 
remarhablepassiii iho HighlondalBttding to .YdBfierF. 15 miles distant, and J 
W Ihe left T..w.i»ond'» Iron Works, and curves lo ihe west, northwest, and | 
Boulhwesl, up along Cnmline't Crnk. ihe outlet nf Round Pond, and BTrivea i 
near irie ullage of CAwWr, (B oiileii.) Tbeuce it coaliuuei to the TieioitT rf I 
Fhirida. (4 uiUes.) ■ 

The Suit Hand line here leave* our route lo the Water Gap, and runensBrly 

giadmlly ascends lo Mount Hope sillage ; ciosam tlie Shawungunk Muunlaia 
at Deer Paik Gap ; Hesrendt wbete an Inclined Hlane would be required, \a 
Basha's Mill: BMSiids Iho Nevisink Id .UonfiMl/o, the centre of Sullivan coun- 
ty; proceeds lo t'loree'a Brook, and dDSconds lo the Delaware, which it ascends 
90 milu, using II) f«e( lo a, nnla. Tliis line in now under reconnoissaDOB. 

Fmm FVorfdo lo Jaguiln Ihe route is along the borders of the Drowned Lands, 
(now in Ihe process of diaining by a deep cut.) and reaches this village in 94 
mites. (Still 25 mile, disl.i.t from Ihe Waler Gap.) A choice of two routes 
here will offers that of the Pauliiiskill lalloy.and that of Newton, by Ihe Pe- 
queal Bpring, Marktborough, or Lawreneevillo, By either we may call Ihe 
whole diitance HS miles from Potarson. withoul Ihe ntn-eseily of a slallonaty 
Engine i or t04 miles from Uoboken without ooe, if Jleigea Ridge should be 

Tha Hamaporouteia, it appears, 5H milea longer than that acroM the moun- 
tain. To compare ihem ws inustoonaider Iho (ceiitance of gravitalioii, and of 
friction, combined. Tha two rntiles niust ba eianiined ss regards time, and 
the useful Bfiecl ufateam pDw«r in Overcoming elevstiun on the one, and dis- 
tance on lliB other. With Ilia principles of these oalculalions yon are familiar, 
and it is only rjccos-ary. on tbis occasion, lo apply Ihem in Uie plniuesl way ; 
and Ibis will bo by eximplo. Praclire is mora obvious than theory. 

The enporienco of thu Liverpool Company la the most inelruotive. They 
employ the bisl Locomotive Engines; SyKlemalic Ira ntpo rial ion is iheie oa. 
lablnbud. It la no longer eipenmeut. We may refer lo it wilh confidence j 
and Ihera can be no reason why we should not in our country do aa well. We 
have ihcir TrEiiurei's published accounl uf all eosentinl fucU in llioir hi 

The power of these Engines iiianilbslad in sjiwd and load, on levels .„ 

asccDdrng ibe IncliiMd Plaat of Rain lltll, ate data on which calculation ma; 



This ascent is 1 foot in g6 feel for li milm (82 feet). Mr. Booth slates. fo» 
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example, that the Cometh with 26 tons behind her, first acquiring the speed of 
16 miles an hour, passed up the Plane with it, gradually reducing her rate to 4 
miles an hour. Thus her momentum was, in the beginning, of considerable ef- 
fect : and had the ground perm itted the ascent to be in two Planes, so that 
speed could have been recovered between them, there seems to be no doubt suc- 
cessive Planes might, in any line, be often repeated within the bounds of the 
adhesive force, or hold on the rails, which is computed to be 1-20 the weight of 
the Engine. 

Mr. Booth enters into a calculation of the diminution of load to ascend a 
Plane ut the same speed as on the level way: — At 15 miles he computes the re- 
duction on a Plane rising 1 in 100 to be from 30 tons do^n to 7 — and at 10 
miles from 42 tons down to 12. Facts which prove the expediency of locating 
our Rail Roods as level as possible. 

But this calculation is not so practical as one which will show howfasi^ with 
the same load, an Engine that carries a certain quantity on a level, will ascend 
any given rise. The fulluwing is an approximate calculation to that effect. 

The Planet Locomotive, which commenced the regular business of the Rail 
Road in December last, carried on 18 wagons 135 bales of American Cotton, 
200 barrels of Flour, and other merchandise, in all 51 tons, 11 cwt. 1 qr. : the 
wagons, oil cloth coverings, fu«l, water, and attendants, 28 tons 8 cwt. 3 qrs. : 
together 80 tons, nearly 5-8lhs load. The engine weighing 6 tons. Her 
speed on the level way with this load rather above 12 miles an hour. But on 
coming to the Inclined Plane, she was assisted by another Engine, together ef- 
fecting its ascent at the rate of 9 miles an hour. 

The resistance of gravity in ascending an Inclined Plane being as its height 
to its length compared with perpendicular or entire weight, it is estimated of 
course in pounds per ton, the height in feet divided into the ton weight ; in this 
instance 96, the height of the Rainhill Plane, divided into 2240 lbs., is 23, 33 
per ton — 86 tons being 200" lbs. ; and as Friction at 1-200 the weight of load, 80 
tons, is 896 lbs., together 2902 lbs., overcome by 2 engines at 9 miles — which 
is 1451 lbs. to each, if equal. But as the Planet carried on a level her 80 tons at 
12 miles, the friction of which was 896 lbs., her increase of speed appears to 
have occupied this difference, though it is more likely that the temperature of 
her steam was higher while the engine, resisted by gravity, worked slower up 
the Plane. 

The exact measure of her power, therefore, is difficult to estimate without a 
knowledge of her strength of steam area and motion of piston per minute. I 
therefore assume, for the sake of a familiar example in practice, that the Friction 
of the Planet and train in motion was the true measure of her power, viz. 896 lbs. 
(as if it were so much weight auspended over a pulley, with the rope fastened to 
the wagons.) This would be lilies. 20-1 00 per ton, which is not quite so much 
as the estimate for the common railway wagons, but it is more than Mr. Booth's 
estimate (9 lbs.) for the best of Mr. Stephenson's wagons, which is less than 
Mr. Vignoles found them, viz. 9 J, The 1 200 is indeed somewhat more than 
the axle friction of such carriages, but it is considered as the measure, also, of 
some lateral rubbing and some obstacle of the rail surface. The power, then, as 
above assumed, is not far from right, and may be thus applied to our Pequanock 
route. 

The first section to Pompton rises 1 foot in 638 feet, the gravity of which.is 
3 55.100 Ibsi per ton, amounting on 86 tons to 288 lbs. 

The Friction of 80 tons, at 9 lbs., is - - 720 



making ... 1008 lbs. 

which is 112 lbs. over her power in diminution of speed, and in the ratio of 

1008 to 12 miles, so is 896 to 10 miles an hour her speed with this load at 

this ascent. 

j^ Thus the 2d section, 1 in 112, would permit of about 4| miles per hour. 

The 3d, 1 in 198, '* " " 6| 

The 4th, 1 in 132, ascending eastward, b\ 

mu c*u 1 • lie S westward up Marks. \ a^ 

The 5th, 1 m 115, | ^^^^ jjjj^^^ ^ 4i 

The 6th, 1 in 54, eastward up the same, 2^ 

The 7th, 1 in 154, Johnsonburg westward, 5i ** 
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And if wo apply it to the Morrig countj roots, with the eiception of tli 
laciined PJanes, it would be still more rat-DUiable, the iolermediate Bed' 
being level, and the circuitous Una from PntBfaon to Drakeaville rising I in 
which would permit ofTtinileB an hour, with the Planet and 80 tons. 

Its application, however, to the Rainapo route is Mill more favourable. 

The Ist Beclion, to Rainapo works, is 17 miles, rising IDO feet in all, v 
1 in 897 feel. On the Liverpool road they regard 1 in 860 feet aa a ; 
Uvrl; therefore on this section the Planet would carrj her tiO tons at 

■m, up that valley, (Similes), might require for that dist 
Hwieting engine to keep up full apeed. The remainder of this roate i 

e may iuppoie tile Pequanoci route to reqnira time ae followf 
" 13 " 
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From which it evidently appcara, that the langat route hy 59 miles, being 
level, can be travelled in tesa time thau tbe other. 

The Jnaualeipenae of [ncliued Planea ia a further consideration agalnat the 
elevated route. This eipedienl, and itH Stationary Engine, 'though ineatimabiy 
useful in crossing; uuBvoidahlo elevations, and in eiiabling the rent of a route to 
be formed into practical levels, is a constant charge. To avoid delay, the power 
must he in proportion to the elevation, and to speed. 

At tbe Ithaca Boil Road, the Inclined Plane 3 tracks, 1} miles, is estimated 
to coat 7560 dollars. 

3 Engines, 30 horse power, high pressure, ... - 7500 ) 

Buildinffs, Rollers, &c I5UU f 11019 dolto. 

8 tons. 8 owl. as inch rope, at ?12, . . . . "'"" ' 

Annual eipense : 

Atlcndance 8900 
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B comparison of a cirouitaaa 
regards the general elfeclaf 
of its economy, and it i '" 
isialanCB is an argument 
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According to practice ii 
annually. 

The subject ofFriefioR is necessarily ini 
with an elevated route. U is an interestin 
a moving power; it enters into the calci 
appear that the means we possess uf reduc 
our most level route. 

the preceding general estimates or approximations to power and cSe 
have assumed the ratio of friction submitted to in England. Eiperi 
ttero have fixed il at the 1-300 of the weight of load, whichia 11 l-Slha. p 
^veu Ilie best of Mr. Stephenson's wagons, with bearinga eilernal 
'heels, borrowed of Winan'a improvenieDl, makes it 9j Ibn., and Mr. 
t 9 lbs. ; yet as there is some lateral rubbing in a long Irai 
surface obstacle, it is still considered that 1-300 19 a fair general ea 
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But on the Baltimore rail road we know it is materially less ; that thtf 
Company, in their invitation to competitors in Locomotives, warrant the friction 
of their Winans wagons shall not exceed 5 lbs. per ton« or 1.448 the load. Now 
whence this extraordinary diminution of resistance ? The explanation may not 
be as familiar to others who may read this Report as to yourself. You will 
indulge me in enlarging on this subject, so interesting to the public. You will 
not have forgotten your first impressions on seeing the working model of Mr. 
Winans' invention, nor that of the citizens of Baltimore on its exhibition. It 
becajne the property of the Rail Road Company, and on a large scale wa» set to 
do the roughest work on the excavations ; and from that time the principle has 
been tried in the heavy loaded and in the most rapid of the carriages, for several 
years, to the entire satisfaction of the Board of Directors, and the intelligent 
engineers who have been in the Company's employ. 

Indeed, a question of so much importance as the mechanical means of doing 
tbe business for which the road was formed, could not fail to receive the strictest 
consideration of the chief Engineer; and I think both the inventor, the Company, 
and the country, are indebted to Mr. Knight for his skillful and scientific investi- 
gation of its principle, and the best preparation or adaptation of it, on the whole, 
to the Baltimore Rail Road. 

And it appears to me, so far as I am entitled to form the opinion, tliat the reason- 
ing concerning it in his report to the Board of Directors, is sound and thorough. 
It was certainly important that the flanges should be at the inside, and I am 
convinced that the union of the cylindrical and conical rim has, with the 
mechanical perfections given to this wagon by Mr. Winans since his return 
from England, made it all that was requisite, and perhaps desirable, of its kind. 

The credit is certainly due to the American Engineers, that the principles of 
operation on rail roads have been investigated more deeply and mathematically 
than they had been in English publications ; and while the friction has been 
thus reduced, the utmost steadiness has been given to the passage of curves of 
a much smaller radius than they there deem practicable, yet preserving the 
advantage of fixing the wheels to the axles. The properties of the Winans car, 
it is acknowledged, have contributed to this result, as well as to the greater useful 
effept of the moving power employed. 

That the principle has not yet been carried so far as it seems capable of, in 
the limication of the wheels to the convenient size of 2i feet, is perhaps true. 
\yhenever routes shall offer less subjected to short curves than the valley of the 
Petapsco, I do not perceive any material objection to their being made at least 
^hree feet in diameter. 

Jn this ^ase, with the friction wheels in proportion, we may see realized our 
original expectations here, and in practice, corresponding to the results of expe- 
riment in England, where, on the Liverpool and Manchester Railway, with 
wheels of this size, some experiments were made to test the comparative friction 
against the best of their wagons without friction apparatus. 

The account of these experiments, under the inspection of Mr. Vignoles, one 
x)f the most eminent Engineers of that country, were published in the London 
Mechanics^ Magazine for February^ 1830, page 461, where it appeared that each 
c&r^'iage loaded with four tons, each having 3 feet wheels, manifested their 
respective ratio of friction, — rStephenson 9|, Winans 2i lbs. a ton ; and in 
perfect confirmation of this, the latter would run spontaneously, or by gravity 
alone, down an incline of .5 feet, 10| inches in a mile, while the usual estimate 
for other wagons is 26 feet, 4 inches a mile. The gravitating force of this 
eil^vation being equal to their friction on a level. 

It may at first appear difficult to reconcile to this result the apparent indif- 
ference of those in England interested in such effects of an improvement of this 
kind ; and still more so for a statement favourable to Mr. Stephenson's wagon 
in the new edition of Mr. N. Wood's Treatise, in the face of the published 
account of it. But the fact was (as I learn from Mr. Winans) that the trial Mr. 
Wood describes was reported to him from among those done from curiosity 
rather than to test a principle. It let both carriages run down an Inclined 
Plane, to see how far they would ascend an opposite one. This was therefore a 
test of momentum against gravity combined with friction, and proved nothing 




a ^ivity operalflB 
*ould comidcrahly 



is to comparatice fricUon alone, which is the queslini 
eqimll; agaiDst nil kinds of caTriogeB. 

If then WB afi|ily this improvement to our middle route, it wouli 
increoeethe eifect of the power of the Planet Locomotive, hut not 
ach; Ihe Ramapo route. 

A few figures will illustrate this suhject from precBding dnls. 
ming, as we well ma;, that the principle of the fricUon may be ci 
it was in the demonetrotion under Mr. Vignoles, and that the t 
of the Phinet Engine was 896 lb„ then in the ratio of aj lb. to a Ion resiBtanoa. 
she wo^ild draw no less than 358 tons on a level — orif Ihecompariaon of ratioal 
wa« 9| to a j, then 312 long. In fact, the rise from Paterson to Bamapo i« f 
iesB llian that considered a practical level on the Liverpool rail road, 1 in f"" 
feet : this beine 1 in 897 feet. 

When they nhall at Liverpool, have lirae to peroeirelhattheirEnpiDeB might, i 
with the nee of these wagons, be more than twice as efficteut, it aiej be pie.fl 
Homed that intoreat wilt lead to their adoption. ■ 

The queElion of comparing two routes, the one mountajnoua the other leTeI,fl 
has not oOen occurred in out country. Most of the rail roada aa yet projeo-fl 
ted, have been compelled to ascend Tallies like that of the Patapaco and Poto<fl 
mac; oi have had before them a level oountrj like Baritnn and DelawEre;! 
FrenchlowD, Washington and Charleston. But occasions may ai'ae in whidlfl 
the alternative may be vory much influenced by the aonaideralioa of effectivsg 
power, or the time lost or gained by circnit and level. 

Another topic is suggested also by the rfiminufion of reaittanct from frielim 
that may be often of great oonsequeticB, considering how tzlemive our lineaoi 
communication require to be. If the friolion wagon should be the 
saving cost in the railway itself, the wide range of this economy invil 
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Tke groanda ij thU expccliiliun ate, thai it utill permit of lighter Laeemotiiit-^ 
Engiuet, tvffieicnlli) pamerful far at long a train as may be cnntenienUy med. 

We know that the Liverpool and Manchester rail road was calculated {• 
ntacb heavier Intcomotivei than have bocn found abimdantly efficient. 

The queetian then is, can we have firm, durable and Braoath rail roads o 
eJgi roifaal less eipenso, in consequence of using i/fT*'"" cng'"''' The an.J 

-«...* i^^\.,An^ ......... .^r«»...A.. l»-...l...f rf.il ^r,tA» ^(AHfarani bitlflh 



The Ithaca ostimile for a Timber and Plate rail, one track is $5502 a mils, j 
Here the ground and graduation is a small part of its cost. 
The estiraate by Gen. Swift for the Baltimore and Susquehanna road, 

ofTidiberand Plate, eicluaive of ground and graduating, SS,ISS I 

The same for Iron rails on slone, exclusive of Engines and Inclined I 

Planes, ground and graduating, one traok, G,3T9 A 

Providonce and Uoston estimate, 5,534 | 

Of which the Iron was 8848. 

The estimate for the Beaver Meadow and Enalon single track rail road, (,hj A 
Mr. George Merrick,) with edge loik as heavy as those of Liverpool, 57 t< " 
mile, at $65, is, (Iron,) $4,1136 

Foundation slono and selling, 3,520 



Graduation in this place along the Lehigh, (very ejcpenaive,) 



8^.156 a mile. 



<lton!,Dfr;huir, at 
BpikoB and Keys, 
Oak Plugs, 
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Road fonnation, eonsisting of the broken eto&e 2 feet deep, 

and stone blocks, adjustment, &c., 18 miles out of 35, about 5:000 

(17 miles on wooden sleepers.) 

$13,650 
The other items peculiar to that place were enormously expensive. 
Experience at Baltimore, appears by the reports, to be as follows : 
For wood sleepers, wood bearers and plate rail, exclusive of 

ground and graduation, one track, $4,362 per mile. 

Stone blocks, wood bearers and plate rail, of which the cost of 

Iron was |1,324, 5,115 

Granite sills (in line,) with plate rail, of which the Iron was 

$2,037 64, 6,500 

The analysis of this expense is, sills at |11 50 per 100, |3,680 

Bar Iron, 1,300 

Broken stone, 640 

Various items, 880 



Including labor. $6,500 

The objections to this method in a northern climate are, that it is not so 
capable of protection against the effects of frost in the foundations, as posts 
would be, nor of the elevation above snow and ice, requisite there. 

At Providence, the estimate was for the split stone at 17 cents a foot : 
If every 4 feet of the track took 2 posts of 3 feet, it would be, |1,346 40 

Holes i of a yard, 2,620 holes, 655 yards at 10 cents, 65 50 

Setting and filling, at 10 cents each, 262 00 

Cutting top and drilling holes, at 10 cents, 262 00 

Edge rails for 3 ton loads, half the weight of Liverpool rails, 28 tons 

a mile, at |65, 1820 00 

Chairs, 14 tons, at |45, 630 00 

4,385 90 
Other items, 10 per cent., 438 59 



$4,824 49 

The calculation in England for heavy Engines, has augmented the quantity 
of Iron used, beyond what is now necessary. 

The above, therefore, may approximately show that we may have railways 
in a durable form for loads of 2 tons, wagon's weight 1 ton, and light Engines ; 
since they will be able to carry large loads on friction carriages, on nearly level 
routes ; and thus the suggested form of construction may have the properties 
of elevation, free drainage, stability, and prevention against frost, without 
being more costly than ike less durable form of railways. 

Solicitude for cheap rail roads has been generally manifested in our country. 
It has been thought that the great length of our lines of communication would 
require it. Timber has been employed; and doubtless, in some situations, 
with due precaution, it will be expedient ; but you have at Baltimore, already 
departed from that plan ; and if I am correctly informed, experience thereof at 
Charleston has not been favorable to its use ; their Engine indenting the wood 
under the rail, and making lodgment for rain water, heat and moisture must con- 
sequently, have full effect in producing early decay; certain precautions might 
however be used. Baltimore is avoiding this liability by the use of stone sills 
in continuous line ; but these are not so much at command in South Carolina. 

In adopting this plan the Engineers were not unaware of the importance of 
so consolidating the broken stone below them as to exclude water, lest ice 
should form and heave the sills upward. Their keeping in place will very much 
depend in the north on the success of this design. Indeed, it will not be easy 
to exclude the water /rom hetireen the sill and its foundation. In England and 
our southern States, the mildness of the climate renders this precaution less im. 
portant; but on the routes the subject of this Report, it may be indispensable. 
This difficulty here has suggested another expedient, which is however, en- 
countered by another, to be first provided for. It is, that on every route the 
graduation involves the necessity of embanhmenis, which are of course, ox 
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pvDled lo telllc, utd to require lemporuy roundutiona for tlia rails, commonly I 
cr»M itaifera of timber. J 

Tlie r«m<dy, however, m obvioualj at tuuid. Il riLrely bappene that the lock- I 
tian ofembnnknentBu notDBsr sooie itreun : nod it ia a toniiliir dting with I 
EapaimrB, that they <iaD. bj the use oT water, make embanhuieDl^ «t once *B I 
meijli IE lime onn aver molie Ibeiu ; so that any kind of pc^wauenl roundUioDB \ 
iiiig:lil be ot once used, wpto tbis procaution taken ; and thus, there is no iucii. 
penible objoction to tbe une of Foals. 1'Iieir nse aW uiggeiti Ibe use of pile* 
IQ croBtiug meadowa, swamps, and miuaheB. Oo Iho Cbactcslon rail ro*d, belur 
over aaand^ aoD, they bave employed ihcax whoUy ; and aome ofliiem aland 
of ground stsq 11 feet, nod are not diaturbed by the iijud travel of their . 
-■ Engine. 

The Sovreei of Rtcatue comprehended on the one and the other roale under j 
ikieration, belong to this comparison. If the location con be made tc 
modate the maie object, yet embrace several others of value incidenlaJLlyi L 
itiathe more recommended. Such appeoni la tue to be demuiiatriible in the I 
Bunapo route ; and it is a groat rocommondation of an undertaking of tbia 1 

kind, when every auccowuvB section roaches snot^joct great oaough l( ~ 

ttial HUtion. 

We may consider the 1st as reaching 
manufacturing towns of our country, poseeeslng a water-fa 
fsat, not yet fully occupied, and capable uf sualaiuing a very increased popolv I 
tion by toe aid of all its hydraulic power. Were the rail rood to stop here, thn ■ 
busioess of this place alone, would be no adequute object. This, I am iwocp ■ 
jou think, would not he the moat liberal policy. I 

The secDnd section reaches the Jtuuspo valley, also the seat of successive e». 1 
tabUshmenls for tlie manufacture of Cotton and Iroii, adeqante to the recoin. 
pense of this section. 1 he sterling ore is well known to be eicellentin quality. 

The ad may be considered as a branch through Smith's fJon* to Newberg, i 
principally useAd for tianaportiitioa in tlie winter season to and from th«t I 
thriving town, which stands in the sanio relation to so extensive interior die. I 
trict that Albany docs to another portion of the state, and were il only for tha 1 
five winter mouthE, must give an ample revenue to this section. 

The 4th continuing the uiaiu line, taaches tlie centre of the 
county of Orange, where manuiactories again, and all tbe usnal forms of sgri. 1 
culiural industry occur. Between (losbeii and Florida the Nortb-weElem liga 
would diverge from the Water Gap line, andciossingthe Blue Ridge at Deat- , 
Fark Gap descend to tlie Uudsua and Delaware canal and cross it near I 
tar's point about midway from its two Mtremities : where ils course takes a titni J 
to tlie North oast about 60 miles loth« Hudson, and if this bend should hi 
the site of a Depository il is probable [bat considerable bueiness would oidginatp 1 
lieiB ill the wbter mootlia. But this route continues (as surveyed for theStat* I 
£oad) lo MoKltceUam the oenlre of Sullivan County. Then.:e it reaches Um I 
npper branches of Delaware' liirer, l(i miles from llie Susiguehanna, wMcli I 
comes hither 80 miles along the borders of Otsego, Clieniuigo, and Broome. I 
This is the route under reciHinoissance as before mentioned ; Bui a meeting at 1 
Ithaca IiBs eipressed a favourable opinion of that I snail proceed lo describe. 

The 6lh section of our main hne proceeds lo Sussei Counly, on the easten 
mountain border of which lies the most remarkable body of Zuic in tho Union. 
and sear il is found Iron ore, uf the tiUcious kind, making with s uiiitnie of J 
the Succasunny ore excellent iron. And near it lies conveniently tc 
a &I1X of Ibe ore, a fine body of Fliuiti af Lime, which besides its excellent | 
Lime (^carted now lo Fat^rsonJ a^orda ^ Hue vy/iitf nuttbtt much in demand. 

The eth section embraoes all Warruti county, fertile but not fully occupied. 
Capable of a fargreaicr population, yet posscased of much indoslry and many I 
mills, and some Ckillon Factories, wanting only accessions of raw material and | 
cheap access to market. 

The 7th seelion reaches the Water Cap and the borders of Fennsylva 
Il bore reaches Delaware fiiver, which luis a descending navigation in ti 
of high water, for ssvend hundred miles. At Ibe Gap is situated a very i 
cassful quarry of line tilate, in operation. Mot far from it is the luge vill 
of Slroudsburg, with its large flour mills. 
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The 8ih sectiien croMes a part of the counties of Pike and Luzerne, full of 
very valuable lumber. Shingles are now carted from thence to the east of 
Hamburg moantain cheaper than to be had from elsewhere. 

The 9lh consists of the Coal vaUey of the Lackawana, which it enters 8 
miles below Carbondale, and 40 mites from the Great Bend^ north — for which dis- 
tance also, a rail road privilege has been granted, which will greatly benefit 
the Hudson and Delaware Company, by opening a vent for their Coal to the 
western counties of New-York. Jt leads to Owego and Ithaca and the Lakes. 

The 10th section descends the Lackawana 15 miles to the Susquehanna and 
Wilkesbarre, and joins the Pennsylvania northeast Canal leading soulhitesl to 
the main line west to Pittsburg — while from the northwest the river comes from 
the county of Steuben, and the fertile districts of the Genesee. 

It will be cheaper and shorter to proceed from New-York to Wilkesbnrre by 
rail road, and there take the canal for the west, than to go round by Philadel- 
phia. And for produce, tlie market of New- York is thus ojraned from Penn- 
sylvania direct. 

It would be obtrusive to enlarge on topics so familiar to yourself and others. 
One of these sources of retrenue, however, is of great vahie,both to the indus- 
try and useful arts of our country, and oven to the formation of rail roads. I 
am persuaded you will admit here a few remarks in detail, and not deem them 
misplaced. I allude to the Iron manufacture^ which occurs so oAen on this 
route. 

The Suckasunny ore^ considered the richest in New-Jersey, is so situated at 
to be carted at moderate expense, to the Hamburg mountain ore; and might 
also descend the Morris Canal, to meet it at Paterson. The Sterling mountain 
ore, near Ramapo, is of a kind that works well, without admixture. In the 
vicinity are situated the great Furnace of the West Point Company, and ano- 
ther large establishment of the Messrs. Townsends; another also of the Messrs 
Lorillards. 

The other most remarkable Iron mines in our country, are those of Peru on 
Lake Champlain, that of Bennington, and in Connecticut on. the borders of the 
Housatonick. The small number of places where Iron is found, though in them 
found in vast quantity, gives great importance to the Ore of the north of New- 
Jersey, to be the subject of cheap conveyance to market, acd )ringing to it a 
fuel (in the Anthracite') capable of use at less expense than charcoal. 

The expense of cartmg a ton of Iron from the county of Sussex to New- York 
is |10. It requires 2^ tons of ore to make 1 ton of Iron. A tun of lion re- 
quires 800 bushels of charcoal, which commonly costs 4 cents, and comes to 
|32. At the price it brings, |65 a ton, unless very excellent, it scarcely pays 
additionally, the labor and interest. But a railway saving perhaps three- 
fourths of present expense of carriage, and bringing mineral coal, would give a 
great impulse to this branch of industry. 

All the Bar Iron we use in our country costs us twice as much as Iron costs 
to the people of England. Every thing should be done in good policy, to induce 
capital into this great branch of business, on which all the arts, and all agricul- 
ture, and even our National defence has to rely. If there is any one branch of 
manufacture, more than another, deserving the fostering protection and en- 
couragement of a National paternal government, it must be this. 

In New-Jersey a Bloomery Furnace comnioLly yields one ton a week, or 50 
tons a year. The whole quantity made in the United States is supposed to be 
120,000 tons. But in Great Britain they make, it is stated, 800,000 tons, value 
there at |50 a ton, 4 millions of dollars. 

In 1740 they used charcoal only, and a Furnace yielded 5 tons 13 cwt. a 
week. By at length using Pitt Coal and bellows, they raised it to 11 tons a 
week; and by the year 1796, the use of Charcoal was quite abandoned. The 
Mineral Coal containing sume Sulphur, causing the Iron to be brittle, the 
next great improvement was the charring of it for use. Thus made into coke, 
at the loss of 50 percent, of its weight, yet retaining its carbon, with less pon- 
derosity it burned more freely without being too heavy a burden to the furnace. 
This well known process, you will recollect, converts the ore from an oxide of 
iron to a carbonate — in which combination it is fusible as soon as the earths 
combined with it, are also made fusible by the admixture of another earth, aa 
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lime with clay, uid th« complets rmelting Ui eSboted by the blwrt «t ths botbm 

of Iha chamber of the FurnKce #here this prepBTttioD Mkw place. 

The Pig Iron thua produced ia remalled lod decsrttonized in Ibe Tt»etberatBTS 
Jumaet uaing bjlumiuoua coal, which affording flame, ippesn lo be preferable 
to coke. The Iron is, b; thia prucesa, made malleable, and refined bj re-heat- 
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■n or no other Tuel than Mineral Coal in ilsnati ve and carbonized 
and the use or a powerful blaze, and aubeliluting rolling Tor bammeiing, 
ao advanced the arl in England, that ll his become praclicaUle for the amallaat 
catabUahmrnlH. three luinacea, In aiTord ISO tuns, and soma 300 lone a week ; 
and 10 make it an article of prohla ble eiporu 

Some of lhe<e eslablishmenth are much larger, and employ three Sleam En- 
gines of 200 to :J50 horee puwer. Bui a 2U horee power is enough for 1 high 
Sirnace and ( RHery, and I high furnace givea 50 to SO tone a week ; as much 
aa out BluOTTieries give in a vear. 

The process of roasting liie ore ia auppoaed to facilitate' ita fuaion, byex- 
pelling 'olaliie eonalituenla. It requirea 3i tons of ore to make a tonoflroD. 

The bitumiuouaooal which England has is very much in favor of thia manu- 
factory there. Burning with le« rapidity than charcoal, it permits of giving 
to the furnace a greater capacity, and of making more Iron in a given time with 
4he eanie workmeD; while the UBb of charcoal makes Iron cosily here, aait did 
*t first there. 

Richmond in Virginia, and oh the Potumau, lu whii:li llie Baltimore rail road ia 
•pproachinf. 

Anthracite is now uaed very advantageously in the cupola furnaces, prefera- 
Uy to any other, and inakea the beet caatniga; emoolh, homogeneous and aoflfoT 
machinery. It ia very desirable alao, to employ it, being a natural coke, as 
Ibey do the artificial coke in En);lind in amelling the ore. 

1 believe there i> a method thtl will answer thia end, and if ae, make thia 
mal an iniportanl source of revenue to the rail road. 

The State LegisUTure il ia worthy of remark, have, by the liberal views ei- 

(raat niarkelB fur ineanle of produce, evinced that regard lo political economy, 
which Buperredea the intluence of Slate parliuhty lu ila own capital. Il ia in 
fact of little iinpirtance whence the profits come back to the people. 

Tbe boundaries of Ibe American Slalea ware fined before the country wu 
known. Those lines now regard only jurisdiction, but are no barriers lo trade. 
It is of the nature of trade la flow where Ihere is least obatruction and most 

From New- Hampshire to Louh 
course of the rivers, to (he comine 
(n form the Union by laws aa strong and durable as gravitation. And it ia 
clear that the idea of a Nation, without power lo do all that its internal as well 
external interest requires, is an absurdity ; and as the Slates, as such, hare 
no power beyond their own limits, the power of doing works required by defence 
or by commercial interest, must reside somtvkert ; and where else, if not in the 
general government, which holds the common pu.ae. Indeed, so happily 
blended are tie intereels of the staler, ll ' ' ' ' 

parallel of latitude in the union, its eood t 
lively all; Bsis eiemphfied In the rt 
relation lo the subject of this report. 

In conclusion, 1 may presume to suggeat that it will be for the adranlage of 
the people of the northern counties of New-Jersey, and of the south neslerii 
oounliea of New- York, together with Ihoae of Orange, and thuao of Iho metro- 
polis who feel un inleroat in the subject, to make application to the Legialalurei 
of both Sutes for leavelo miko a ra.l road from the boundary line of Ibia 
State at Iho Water Gap to ineel (hat now n.akmg; and if, through Orange and 
Rockland counties be preferable, then reBpeclivoly conueoting at the boundary 
ham, and irom that on Rockland lo Falerson. 
1 have the honor to be. 
Very reapBctfully, 

Sir, yoDT meat obd't. at. 

JNO. L. SULLIVAN. 
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HOUSATONICK. 

P. 8* HaTingf incidentally mentioned the Iron of Litchfield comity in Con- 
toecfUcut, in maj be due to that part of our country, to show by what means its 
interest, in this branch of product, would stand on a footing with those of New- 
Jersey and New- York, mentioned in the preceding report. 

Housatonick Rirer takes its rise in Berkshire, in Massachnsetts, north of 
Fittsfield, and flowing southward through Stockbridge, Great Barrington and 
Sheffield, enters Ccnnecticut, and after running southwesterly through Salisbury, 
Sharon and Kent, turns northeast nearly to New-Haven, and then south to the 
Sound at Stratford. From Kent to Salisbury, Iron ore is foond and wrought 
successfully. Kent gives 2000 tons, Sharon 800, Amenia 800, Salisbury SCKK), 
Canaan 2000, Lenox 1000; thus at present, producing 8,600 tons. 

The various other branches of manufacture carried on in this populous part 
of the State, had already sugfgested the advantage of a canal down the valley 
of the Housatonick ; and a Board of Commissioners have been named, who in-' 
tend, I am credibly informed, to suflfgest to the Legislature at its next session, a 
change of the privilege to that of a rail road, founded on a belief that it will 
better subserve the interests of this fertile and populous part of the country, and 
permit of reaching the Sound at a point nearer the City of New-Tork than could 
otherwise be done. Thus it will be very easy to leave the valley of the Housa- 
tonick at New-Milford, and ascending the valley of Still River to Danbury, 
pass through a very level country to Saugatuck Harbor, near Norwalk, 30 
miles west of New-Haven. The ground along the Housatonick is described U> 
me as favorable, and I well recollect its being so through this part of Berkshire. 
Throughout this valley there are immediate and lateral inducements for this 
work, and there must exist ample encouragement I believe for at least one track 
of rail road. From Pittsfield to the Sound is 111 miles, and should the travel 
render it worthy of the expense, its continuation 30 miles, would join it to the 
Harlaem rail road, if made. To give some idea of the business done in the 
valley of the Housatonick, there may be enumerated 160 stores. The revenue 
of the rail road would be derived from Agricultural Products, Manufactures, 
Iron, Coal, Marble, Lime, Merchandise, and Passage. 

The railway wagons should enter on the deck of a steam boat provided with 
rails, and be run into a warehouse, unloaded and reloaded to return, that there 
may be no shifting of goods between Pittsfield and this city, and there will be 
little time in winter when this inteicourse will be necessarily interrupted. LancT 
carriage from Kent to Norwalk is now 13 cents a ton, a mile. But by rail road it 
might be 3 cents. Here is an instance in which the interest of two StiLtes ie 
blended in one work, contributing to the Commerce of a third. 




The vsriler of the folloietng Letter resides in Luterm, Penn!^ 
is a Commissioner, under (/le late menlicnedin Ihe first paragraph q 
tlie preceding Report : 

iuitrneCoun/jf, Penn., &p/. 2!, 1831. 
Col. John L. Sullivan, 

Sir — Yniirs of iliB I4lh is ju»l received, informing toe of your liaving accom- 
ptiahed j'lur reoannoiBsniice frum PBlemuii li> ihe Wulut Gnji. and ruquestins 
Troni me sDinB ({etiernl iLCGoaiil of our survey fraiii thenue la ills iiusquehiunp,, 

1 DDi desirous uf avoiding Ki*i"K ony Uiiiig in nnVicipBlion of our CngineerV 
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line IB lucDled viilhin tl 
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Susquehanna River, inleudiuj; to icouuiiiiodile llie it 

Our diilaaceB I do not corractly linow. Our line, btiwevor, was lenglheiied 
considerstjij, a« you maj euppuee. bj keeping a long level »umm ' " - - 
actual locution if tnayba elioilened. 

Some oftlie Coal nriiiflLacliaivanocli farmalion is Bscertuined tc 
1 100 feel above Ihe western end of our liue. No utiusual or uoeipected diffi- 
culties or inipisdiinenls have aayet occulted. Niithor deep caili 
embankments, nor as I believe, e;ipenBive sections. We have i:oi 
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Our Engineers arc now doacending towards the Waler 
ofthe line a Higher Grade will probably be found admissible than 
western docl in a lion. I presume that all the next mooth will be consumed in 
Ibis aeiiice, aod thai it will be neai ttie close of the year before our Report 

There are various very Interoiling consider alions attendant on a conlempla- 
tion of ibis line. The eaHi of the oitenuon from it to Ovrego, (we have kept 
the Hillside iVortli of Rauring Brook;) the coniequenl coiiueiiun will) Carbou- 
dale. ll may also be fairly presumed that at no dislant day the Sua<|uehannB 
River will be improved to the Slale line, nilher by continued Ceo 
Uoal nsvigation. (which is fully practicable,) Or t>j rail road along ill valley ; 
in either case, accomioudatiiig a very inlaiBsling section of WcHiein New-York, 
which thus by our rail road, and aueilenaiun IhioDgb Jersey, would be direct- 
ly connected wilh lis commercial capilul- 

Whilil touching Ibis subjeol, permit nie lo call youi allcntion to tlie projected 
eiaminalien of a line from Buiiie point on Ihe Hudson Kiver lo the vsllej of ' 
Ihe Mississippi, This aerviae is cui Jided 1 believe to Col. Chnlun, who is aa- ' 
Lbotiisd lo make the survey for tlie United Slates. Can a belter hne be found 
than one tlifeul IVoin tbe City ofNew-Yurk via the Water Gap and Piltstown j 
— tbenco up the North Branidi .>f (be Susquehanna to Tioga Point— Ibei 
Iho TiOj;a Hiver to Ihe Csivunesque—i hence up Ibat stream to where it 
locks with Iha Head Walers of the Genesee River, which waltn at$e inltrlBtt 
mik Ihoie of Ike Atltghenni/ River — thence dowti llie Allegbemiy id Pitliburg, 
Dud down Ihe valley ofthe Ohio lo Iho Basin of Ihe Missiasipp 
other line on which Ihero would be required ao small a propoilion of atalinnarj 
power, oi which would bo more accoinmodaliDg and useful, whether lu li 
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peace or event of war ? I think there cannot be found any other so generally 
accommodating. Cannot intereat be made to have this Route examined ? 

I shall be much pleased to see your Report from Paterson to the Gap — ours 
you shall have when completed. Excuse this hasty letter, and believe me. 

Very respectfully, yours, 

HENRY W. DRINKER. 

P. S. I have no hesitation in expressing my belief that coal can and will be 
placed on our rail road in the cars at 50 cents per ton. The transportation you 
can perhaps calculate without much error. If this Item is reasonable, from 
whence can any competition arise ? The corporate debt of the L. company de- 
mands near ^^ a ton at M. C. to pay its interest — or more than this, unless they 
transport much more per annum than they yet have done. 



The inquiry contained in the postscript of the abnve letter of Col. Drinker* re- 
specting the expense of carrying coal on the rail road from thence to New- 
York, must be answered with some qualifications. The rate of toll must bo 
such as to give an ample remuneration to the stockholders, and this of course 
depends on quantity. The actual expense of carrying per ton per mile is an- 
swered by experience on other well built and well regulated railways using lo- 
comotive Engines; and if we may give implicit credit to the published state- 
ments it is very moderate ; and seeing no reason why our rail roads may not bo 
nearly as well managed, I shall give these statements as a near approximation 
to it. Mr. Booth, in his account of the Liverpool and Manchester Rail Road, 
computes all expenses, including assisting Engines at the Inclined Planes, the 
water stations, and 7^ per cent, interest on capital, supposing full employ, at 
164 thousandths of a penny per ton per mile; which if the whole route were 130 
miles is 21^ pence, which is 39^ cents. But as so long and varying a line can- 
not be managed with so much precision as so short and active a line as that if« 
no doubt it will be something more, but how much more experience alone can 
determine. If it were even 1 cent a ton a mile, it would be at the Hudson, 
|1 80 per ton, cost and carriage. J. L. S. 
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Palcrton, Oct. 7/fi, 1831. 
J. L. Bdluvih, Eia., Niw-Toae, 

De&r Sir — I had Ihe ple»ure duly lo reeeive jour commaniealion, vith 
encloturea, but hare been ■□ entirely eogroaged with my offici*t duties that I 
biTe not been able ta gratitj m; deaite to roply to you 
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w, lo 



iof. 



the requiiits lurns-oul, ti» as yet been liid. Its conBtruclion » such ai pro- 
poaed in mj Report, (a copy of wbicli is herewilh eDclaaed,) Hnd iti cMt ao tti. 
■bout tlio aaiiie as waa aalioipated in my estimate — or say $12,500 per mils, 
Contracta have recently been entered into fur the ci>nij I ruction or a branch 
Trani Iha B. and S. R. R. tonards Westminster, oitending eiglit miles— the coat 
of which wilt be about $ Iti.OOO per mile. 

That portion of the Paterson and Hudaon River Rail Road extending to the 
Tillage of Aquacknonk, and which will bo in opoiation during Decemher next, 
wilt have coal, it is believed, teas than $ 10.000 per mile— lis construction being 
■imiltr to that of the B. and S. Rail Road, and potliona of tlie B. and O. R. 
Road. The construction of the Albany and Schenectady Rail Ruad, about 

of the •ubstitulion of stone blocks and chairs for the wooden aleepers. 
I am, deal air, very respectfully. 
Your obedient selvaol, 

WM. GIBBS McNeill. 



SUPPLEMENT.— ON THE SUBJECT OF THE FRICTION WAGON. 

Something more deGnite ahould have bssn said on the rasults of the eiperi- 
mentlhuB far at Baltimore with the improvement in railway wagons, aEpacially 
since iti value I find begins now to be acknowledged also in England, wber« 
Messrs. Ericcsou and Braithewait have, as agenia for the patentee, undertaken 
to make them. Tet tliia iciprovement may atill be cnaeidcred as progresaivs at 
Baltimore, though thus far, entirely satisfactory. Local circumstances there 
compelled the formation ofcurvea on a radius of only 400 feel, and limited the 
travelling wheels lo 3j feel diameter ; and other coneiderationa fixed the inter' 
nal diameter ofthe Friction WheelaatSinches; which of course lessened the 
aaving that larger dimensions would bare made. But even thus to an eitent 
unexceplionably praclical, when the work and way are as well exeuilod as usual, 
the resistance of fric'ionia reduced to 4 lb. a ton. Thai ia. a weight of 4 lb. 
affixed to a cord led over a pulley to the car, wuuld draw 1 ton; or a horn 
whose power is \20 lbs. would draw 30 tons— at hia working pace, on a level— 
which is three limet as much as used to be the load of a horse on the beat En- 
glish nnade railway carriagos. 

The Locaniolire Engine now operating aucceaafully on the Baltimore road 
made bj Mr. Winana, to run on a Friction carriage, thougli of moderate power, 
baa great useful effect. 

Mr. Winans also made, at an early period, another imptovcment : an inter- 
mediate step towards bis most complete wagon ) and as il isof considerable va- 
lue, and peculiarly iiaeful in the formation of embankments and the making ex- 
cavations of the ground for railways, and the roughest Iron sport a lion on them, 
I here mention it as a patented improvement, offered to nolico thus eeaaonably, 
at a period when works are every where in our country being projected. 

It consists of extending the ailelrBea far enough from the hub of the wheels, 
to be formed into a amall Journal, on which the load frame i> lodged. The fric- 
tion ia by this means, reduced from 1 1| down to 8 lb., especially with Lis apparo- 
tui to make them more yielding, or less stiff. 



I 




Coupftniw bava now the choimoTlhen two improved WKgoiti, and nuf »- 
. ftrlo Ibair actaal perform &nca on lbs Baltimiire r<ii.d, and be aopplied from 
UMDca b; aiperienceil workman, on lerj maderale termi. Having lajtit an 
' mMonato iniereat wilh ths iPTsntor, applicKtiona tat.j bs addrauied ettber to 
hinuelfor to me. And I can euil; demoiiBtrste kbat compiniea will Ufa 
mora in one ycsr th&n ihe right for lenor twelia woald co^ .Tbna,rappaae i 
fiiclion carriage right coat 50 dollar*, and it carried onl; twice aa much, m le- 
qnirad batf Ihi power thitolbara do, and it ibould be coniiderad that the ex- 
penae ofeairjing on olher carriage! were 1 cent a ton i mile, bow manj milea 
would a wagoucarrjiDgS ton loidahare lo travel lo earn or aave 9S0.' the 
anawer ia, onlj 3500 milaa, which at 10 milea an hour, ia 10 day* work. 

It ia believed bn prerant data that the oioraent tlie Ballimore railroad ia 
opened to Fi adarick, 60 milea. The frictian carriage will aave annuall; niors 
thui the patent right coal the Company ; pcihape between 14,000 and 20,000 
dollara annualt; on Ihia pari of the bniiueBi of that road : probablj 3 per aiat, 
ODilawbole coat; and would theroforeadd ooe filUiloiti value. , ' 

There haa not been quite enough laid on Ibe excellent properly of Ihla car- ^ 

riage in adapting itaelftotlie curve! of a rail road. There conld efor^and be , ^ 

Bodoubl that a curve would be travelled wilh leaBt reaiilanco if the two aik 
treecmight quit Iheirparalteliam and adjual themselves each lo the lineofradiui 
or point tu Ihe centre of the circle on a pari of which Ihe car ia moving. Tlii 
ilia fact does bj ita properljof Belf-adjuatmentto reel ■! a nee, combined with lb 
oonical part of lbs rim of the wheal, which at the aame moment is hy the projor 
tile force and bjthe greater reiialance of the greater length of ihe outaide rsi 
brought to act. ThuB the combined effect aC the niobilily of the axlea in tliei 

>e calculated cone of Hr.Kniah 

curvea. J. L. i. 
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